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The patient with intractable, destructive rheumatoid arthritis presents a most difficult problem for the physician. The chronicity of the condition coupled with its relentless progress may encourage the use of drastic measures in the patients who have failed to respond to second line agents, such as sulphasalazine, antimalarials (hydroxychloroquine or chloroquine), gold, or penicillamine.
In these circumstances the definition of failure should be applied strictly, for some patients' symptoms may be mechanical rather than due to active disease. As defined for trials of second line agents, active disease implies tenderness of over six joints, swelling of over three joints, early morning stiffness lasting over 45 minutes, an articular index of over 20 , and an erythrocyte sedimentation rate greater than 28 mm in the first hour.' Failure may also have been due to the treatment being stopped because ofminor side effects such as trace proteinuria. A patient may have been deprived of the potential benefit of the drug because no attempt has been made to reintroduce it cautiously. If the reason for withdrawal is failure to respond a combination of second line agents may be given. One report, for example, described a group of patients who failed to respond to conventional doses of penicillamine but did respond to an increased dose and to the addition of hydroxychloroquine.2 On the other hand, gold and penicillamine given together increase the likelihood of side effects (F McKenna et al, paper given at XVI Congress of Rheumatology, Sydney, 1985) . The reality is that we still do not have adequate treatment for this difficult group of patients, and every effort to find alternative drugs, such as a recent study of captopril,3 is to be welcomed.
It is patients of this type who receive steroids-yet they are the very people whose immobility (caused by severe disease) makes them likely to develop steroid osteoporosis with crush fractures. If the administration of steroids is contemplated they may best be given as pulse treatment combined with a second line agent.4 Indeed, a combination of second line drugs and corticosteroids may be appropriate, particularly in the elderly. In patients with refractory disease an attempt at immunological modification may be attractive though the rationale is muddled.5 Drugs used as immunomodulators have included azathioprine,6 cyclophosphamide,' methotrexate,8 chlorambucil,' levamisole,'0 cyclosporin," and thymopoietin. 2 Azathioprine is a purine antagonist; it has replaced mercaptopurine in the treatment of rheumatoid arthritis. It decreases the antibody response, the synthesis of immunoglobulins, and the responsiveness of B lymphocytes. 3 Among the immunosuppressants it is the drug of choice since it appears to be less toxic and is easier to handle than methotrexate or cyclophosphamide. In a trial of azathioprine against gold and cyclophosphamide the cytotoxic drugs facilitated steroid sparing and appeared to slow radiological deterioration.' Fewer side effects occurred with azathioprine than with cyclophosphamide. A daily dose of2 5 mg/kg seems to have the most effect. Our own experience, however, showed a higher incidence of side effects,'5 with an association between liver damage and abnormal immunoglobulins for patients on this drug. 6 Patients with rheumatoid arthritis receiving azathioprine show increased chromosomal abnormalities,'7 but concern that immunosuppression may encourage the induction of lymphomas, squamous cell carcinomas, and mesenchymal tumours (as in immunosuppressed transplant recipients) has not been substantiated.
"
Methotrexate is useful in treating the skin lesions of psoriasis and no increased risk of cancer has been shown. There is, however, little evidence of its efficacy in controlled trials in rheumatoid disease. Chlorambucil has been shown in one controlled trial to be effective against rheumatoid arthritis,9 but in my view it is best reserved for late rheumatoid arthritis in the elderly.5 Cyclophosphamide may be the most effective of all the immunosuppressant drugs, but it also has the most potent side effects, including gastrointestinal intolerance, infertility, alopecia, marrow depression, increased infections, and haemorrhagic cystitis. The last complication demands immediate withdrawal of the drug, since it may progress to bladder fibrosis and even cancer of the bladder. The drug may inhibit new bone erosions and may produce regression of existing bone lesions.'920 A threshold effect has been shown, and the daily dose needs to be about 1-3 mg/kg.7 21 When given in combination with prednisone clinical efficacy may be achieved with fewer side effects than when a higher dose of cyclophosphamide is used alone.22 There is little advantage in alternate day oral dosage, and intravenous treatment may produce severe systemic side effects, unless methylprednisolone is given at the same time. 23 Initial enthusiasm for levamisole has been tempered by the frequency of side effects. Idiosyncratic reactions (agranulocytosis, mouth ulcers, rash, and an influenza-like illness) may occur in about a fifth of patients with rheumatoid arthritis. This frequency may be decreased by altering the dosage, but a weekly dose of 150 mg seems the minimum to achieve an effect.24 Cyclosporin A has been suggested for these patients, but it is unlikely to find a place in the treatment of rheumatoid arthritis." Thympoietin is a synthcti, pentapeptide which replaces differentiation of T and B lymphocytes in many different ways.25 It does not cause allergy and is said to be the active moiety of the thymic hormone extract. A recent controlled trial compared the effects of slow intravenous injections with placebo. Patients given the drug showed improvement in some clinical variables, but laboratory variables did not alter, and the disease relapsed two to four weeks after stopping treatment. 3 Apart from using drugs, four other methods have been used to achieve immunosuppression-thoracic duct drainage, plasmapheresis, total lymphoid irradiation, and total body irradiation. Thoracic duct drainage has been evaluated in America and Japan.26"' Clinical variables improved, and nodules regressed within a week, but the improvement was only temporary. This cumbersome procedure is unlikely to findaplacein routine treatment. Plasmapheresis is expensive. Uncontrolled initial studies in rheumatoid arthritis suggested considerable improvement.28 A controlled study, however, showed no more clinical improvement than was seen in patients receivingidentical hospital treatment without plasma exchange, despite a clear reduction in levels of circulating immune complexes.?' Lymphapheresis, a variant of the procedure in which lymphocytes rather than circulating immune complexes are selectively removed, similarly showed less impressive results from a controlled study30 than initial uncontrolled reports.3' Total lymphoid irradiation, using protocols originally designed for Hodgkin's disease, has been evaluated at Stanford32 and at Harvard,33 and the approach has been reviewed by Calin.3 The Stanford group undertook a double blind randomised trial at 2000 rads and 200 rads. Alleviation of joint activity was greater in the high dose group at three and six months after radiotherapy and was accompanied by a reduction in T lymphocyte function and numbers. Possibly prednisone may have played a synergistic part in the improvement. Complications (seen only in the high dose group) included transient neutropenia, thrombocytopenia, pericarditis, pleurisy, and susceptibility to herpes zoster infections. The Harvard group found comparable improvement in the short term, but the patients soon showed a recrudescence of disease activity. Calin's explanation of this difference is that the treatment schedule may have allowed repopulation ofirradiated areas by unirradiated lymphocytes. At Stanford 2000 rads were given in fragmented doses to two portals, one above (mantle) and one below (inverted Y) the diaphragm, the course being completed within five to six weeks. At Harvard three portals were used (the mantle, the para-aortic/splenic, and the pelvic) giving 3000 rads over 14-16 weeks.
Total body irradiation is an alternative system which has also been used in other non-malignant conditions such as polymyositis" and myasthenia gravis.`6 Anecdotal reports suggest that it has no part to play in the management of rheumatoid arthritis. Comparative studies of different regimens are required. Dequeker et al are comparing total lymphoid irradiation with a combination of azathioprine and cyclophosphamide at a daily dose of 1 mg/kg of each drug (paper to XI International Congress of Rheumatology, Sydney, 1985) . Their preliminary results suggest that there is little to choose between the two regimens in efficacy, but that the combined drug treatment may be more toxic. Neither the optimal time nor the optimal dose pattern for such irradiation has been established-and the places of hypoxic cell sensitisers, radiation protectors, hypothermia, and hyperthermia still require controlled evaluation.
With the limited information we have any order of preference for these treatments must be subjective. Mine would be sulphasalazine, penicillamine or gold, hydroxychloroquine or chloroquine, combination treatment, captopril in the first place. Pulsed steroids may be used for acute exacerbations with a second line agent; and long term oral steroids in the elderly. Bed rest and pulsed steroids should be tried before resorting to cytotoxic agents; when these are needed my order of immune modulating drugs would be azathioprine or methotrexate, chlorambucil, then cyclophosphamide. If vasculitis complicated the picture and threatened life or limb I would opt for cyclophosphamide. The non-drug-means of achieving immunosuppression have produced valuable information but remain the special province of a few research centres.
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